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(54) A method of sending control information in a wireless telecommunications network, and 
corresponding apparatus 



(57) In a wireless telecommunications network, a 
method of sending control information from a first termi- 
nal (2,UE) to a second terminal (UE,2) is provided. The 
method includes at a time both sending control informa- 
tion over a first dedicated channel and sending further 



control information over at least one further dedicated 
channel. The transmission power(s) of the or each ded- 
icated channel is/are selected dependent upon the 
transmission power of the first dedicated channel. 
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Description 
Technical Field 

[0001] The present invention relates to methods of 
sending control information from/ between a first termi- 
nal to a second terminal in a wireless telecommunica- 
tions network, a wireless telecommunications network, 
and a terminal for wireless telecommunications. 

Background of the Invention 

[0002] High-speed packet transmission schemes are 
currently under development in the evolution of third 
generation (3G) telecommunication systems. Key fac- 
tors that enable the high performance of these technol- 
ogies include higher peak data rates via high order mod- 
ulation such as 16 or 64 quadrature amplitude modula- 
tion, fast scheduling of the users within a common 
shared channel, and the use of multiple antenna tech- 
niques for transmission and reception. Features sup- 
porting fast scheduling are Hybrid-Automatic Repeat 
Request (H-ARQ) i.e. ARQ with Forward Error Correc- 
tio n ( FEC) coding, and fast rate selection based o n feed- 
back of estimated link quality. Fast rate selection, com- 
bined with time domain scheduling on the shared chan- 
nel,' enables advantage to be taken of the short-term 
variations in the signal received by the mobile terminals, 
so that each user can be served on a constructing fad- 
ing, i.e. each user is scheduled for transmission so as 
to minimise the chance of destructive interference 

The High Speed Downlink Packet Access (HSD- 
PA) scheme currently under study within the 3rd Gen- 
eration Partnership Project (3GPP) is based on the use 
of a forward channel that is time shared by multiple 
packet data users. This High Speed Downlink Shared 
Channel (HS-DSCH) is capable of supporting peak 
rates of up to 15 Mbit/sec. It uses a fixed spreading fac- 
tor, with the possibility of code multiplexing different us- 
ers on a given Transmission Time Interval (TTI), which 
is defined as the duration for which the shared channel 
is assigned to one user. The possible TTI lengths are 1 , 
3, 5, or 15 time slots of 0.667 msec. 

The extension of the above approach to a packet 
access scheme which includes both uplink and downlink 
high-speed transmission has the advantage of higher 
data rates in the uplink direction. However, the presence 
of a bi-directional high-rate transmission requires mod- 
ification of the signalling mechanism, with respect to 
previous transmission schemes supporting only down- 
link high-speed data. 

Current 3GPP work on High Speed Data Packet 
Access (HSDPA) is to consider signalling of uplink con- 
trol information on a dedicated control channel, while 
downlink control information is transmitted by using an 
associated dedicated channel plus a HS-DSCH Control 
Channel (HCCH), shared among all the users waiting 
for transmission on the HS-DSCH. 



A basic motivation for using a downlink shared 
control channel (HCCH) to support the High Speed 
Downlink Shared Channel (HS-DSCH) is that part of the 
downlink control information (e.g. the signalling associ- 

5 ated with H-ARQ) is not needed to decode the downlink 
shared channel HS-DSCH frame at the mobile terminal 
(also known as a user equipment UE). Therefore, this 
information can be in principle transmitted simultane- 
ously with the downlink shared channel HS-DSCH 

10 frame on the HCCH shared control channel. On the oth- 
er hand, control information needed to decode the 
HS-DSCH frame should be carried by the associated 
downlink dedicated physical channel (DPCH), transmit- 
ted in advance with respect to the HS-DSCH Transmis- 

15 sion Time Interval. One advantage of the use of a HCCH 
shared control channel over dedicated physical channel 
DPCH signalling is that the HCCH shared control chan- 
nel is shared by all the users. Therefore, this approach 
does not require more than one dedicated channel per 

20 user equipment (UE). Additional dedicated physical 
channels (DPCHs) would use code space resources, 
and in general require additional signalling, for example 
for power control. A problem with the HCCH shared con- 
trol channel is the poor reliability of transmission over 

25 the given carrier to interference (C/l) range without pow- 
er control. To alleviate this problem, it has been pro- 
posed to transmit the shared control channel over the 
same number of slots as the HS-DSCH DSCH Trans- 
mission Time Interval, with the same shared control 

30 channel (HCCH) bits repeated in each slot. However, 
this may result in high memory requirements at the UE. 
[0003] Current 3GPP work on HSDPA is also to con- 
sider the following possible approaches for the imple- 
mentation of the HS-DSCH downlink shared channel 

35 control channels: 



[0004] One option is a two-step approach in which 
40 part of the HS-DSCH control information is mapped to 
a HS-DSCH Control Channel (HCCH), shared among 
all the UEs waiting for transmission on the shared chan- 
nel HS-DSCH; additional HS-DSCH downlink signalling 
is mapped to an associated dedicated physical channel 
45 DPCH. 

Another option is a one step approach in which all 
HS-DSCH control information is mapped to the HCCH 
control channel; additional non HS-DSCH related sig- 
nalling being mapped to the associated dedicated phys- 
50 ical channel DPCH. 

Uplink Signalling: 

[0005] A dedicated physical control channel DPCCH 
55 structure has been proposed (with spreading factor SF 
= 128), where HS-DSCH shared channel control infor- 
mation is time multiplexed with control data of the Re- 
lease 1999 (R99) dedicated physical control channel 



Downlink Signalling: 
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DPCCH. Alternative proposals are use of the R99 ded- 
icated physical control channel DPCCH structure (with 
SF = 256); HS-DSCH control information being carried 
on a further dedicated physical control channel 
(DPCCH-2) which is code multiplexed with the original 
dedicated physical control channel (DPCCH). 

Summary of the Invention 

[0006] The present invention provides a method of 
sending control information from a first terminal to a sec- 
ond terminal in a wireless telecommunications network 
including at a time both sending control information over 
a first dedicated channel and sending further control in- 
formation over at least one further dedicated channel. 
[0007] Advantages of preferred embodiments are that 
for both uplink and downlink it is possible to provide mul- 
tiple dedicated control channels, all relying on the first 
dedicated physical channel (DPCH) for power control. 
With this approach DPCH signalling has no significant 
penalty in terms of control overhead. Control bits that 
are not used are then gated off, so that the use of ded- 
icated control channels does not cause unnecessary in- 
terference. There are particular advantages where most 
of the users in a cell use the HS-DSCH downlink shared 
channel for data transmission as then the issue of usage 
of downlink code resources for multiple dedicated chan- 
nels becomes less important. 
[0008] Preferably transmission power(s) of the or 
each dedicated channel is/are selected dependent upon 
the transmission power of the first dedicated channel. 
Preferably the transmission power(s) are selected to be 
the same as that of the first dedicated channel. 

An advantage of preferred embodiments is the re- 
liability of uplink and downlink signalling without control 
overhead by reuse of the associated DPCH power con- 
trol. 

[0009] Preferably at least one of the further dedicated 
channels carries control information to control a down- 
link shared channel (HS-DSCH). 

Preferably at least one of the further dedicated 
channels carries control information to control an uplink 
shared channel (HS-USCH). 

[0010] Preferably not all or only one of said dedicated 
channel and said further dedicated channels carries 
control information for a dedicated control channel 
.Preferably said control information containing pilot bits 
and/or transmit power control (TPC) bits. Furthermore, 
preferably the first terminal is a base station, the second 
terminal is a user terminal, and the dedicated control 
channel is an uplink dedicated control channel. Alterna- 
tively, furthermore preferably the first terminal is a user 
terminal, the second terminal is a base station, and the 
dedicated control channel is an downlink dedicated con- 
trol channel. 

[0011] Preferably the first terminal is a user terminal 
and the second terminal is a base station. Preferably at 
least one of the further dedicated channels carries con- 



trol information in a format containing status information 
(BSI) of the buffer of the user terminal and information 
(Ql) of downlink received signal quality. 
[001 2] An advantage of preferred embodiments is up- 
5 link and/or downlink high-speed packet access with 
feedback of buffer status information from the mobile us- 
ers. 

[0013] Preferably the wireless telecommunications 
network is a High Speed - Packet Access network. 

Preferably the wireless telecommunications net- 
work is a Universal Mobile Telecommunications System 
(UMTS) network , or other Third generation (3G) net- 
work or higher. Preferably the wireless telecommunica- 
tions network is a frequency division duplex (FDD) sys- 
tem. 

Preferred embodiments thus advantageously pro- 
vide use of one or more associated dedicated physical 
channels (DPCHs) for both the downlink shared channel 
(HS-DSCH) and uplink shared channel (HS-USCH) for 
Universal Mobile Telecommunications System (UMTS) 
in frequency division duplex (FDD) mode. 
[0014] The present invention also provides a corre- 
sponding wireless telecommunications network, base 
station, user terminal, and method of sending control in- 
formation in both directions between a first and second 
terminal. 

A further advantage of preferred embodiments is 
reduction of the interference due to signalling by the se- 
lective transmission of control information required to 
support high-speed data, only on the uplink, only on the 
downlink, or on both uplink and downlink. A further ad- 
vantage of preferred embodiments is reduction of the 
UE buffering requirements by downlink signalling in ad- 
vance with respect to the uplink shared channel trans- 
mission time interval (HS-USCH TTI). 
[0015] The present invention also provides a method 
of sending control information between a first terminal 
and a second terminal in a wireless telecommunications 
network, the terminals each being operative to send at 
a time to the other terminal control information on a re- 
spective first dedicated channel and further control in- 
formation on at least one respective further dedicated 
channel. 

An advantage of preferred embodiments is sym- 
metric uplink and downlink signalling using dedicated 
control channels. It is also worth noting that there is up- 
link control information related to the HS-SCH shared 
channel, like measurement report and buffer status, that 
cannot be signalled instead on a shared control channel. 
[001 6] The present invention also provides a wireless 
telecommunications network comprising a first terminal 
and a second terminal, at least one of the first and sec- 
ond terminals being operative to send at a time to the 
other of the first and second terminals control informa- 
tion over a first dedicated channel and further control 
information over at least one further dedicated channel. 
[0017] The present invention also provides a terminal 
for wireless telecommunications comprising means op- 
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erative to control information over a first dedicated chan- 
nel and further control information over at least one fur- 
ther dedicated channel. 

[0018] Preferably, the terminal is a base station. Al- 
ternatively, the terminal is preferably a user terminal. 
Preferably, at least some of the control information re- 
lates to supporting a downlink shared channel. Prefer- 
ably, at least some of the control information relates to 
supporting an uplink shared channel. Preferably the 
base station includes a scheduler to schedule transmis- 
sions on the or each shared channel. 

An advantage of preferred embodiments is sup- 
port of both uplink and downlink high-speed packet ac- 
cess with scheduling at the base station. 

Brief Description of the Drawings 

[0019] A preferred embodiment of the present inven- 
tion will now be described by way of example and with 
reference to the drawings, in which: 

Figure 1 is a diagrammatic illustration of a base sta- 
tion and one active mobile station (of many), 
Figure 2 is a diagram of an example downlink Ded- 
icated physical Channel DPCH frame structure for 
.HS-SCH, 

Figure 3 is a diagram of an example uplink Dedicat- 
ed physical Channel DPCH frame structure for 
HS-SCH, 

Figure 4 is a diagram of signal flow for HSPA in mak- 
ing a network connection, 
Figure 5 is a diagram of signal flow for HSPA in mak- 
ing a HS-DSCH transmission, 
Figure 6 is a diagram of signal flow for HSPA in mak- 
ing a HS-DSCH transmission after HS-USCH 
scheduling request by random access channel 
RACH/physical random access channel PRACH , 
and 

Figure 7 is a diagram of signal flow for HSPA in mak- 
ing simultaneous downlink shared channel 
HS-DSCH and uplink shared channel HS-DSCH 
transmissions after HS-USCH scheduling request 
by RACH/PRACH 

Detailed Description 

[0020] As shown in Figure 1 , the preferred network 1 
includes a base station 2 and many mobile stations UE 
communicating therewith ( one UE being shown in Fig- 
ure 3 for simplicity). The base station 2 and mobile UE 
each have a transmitter Tx and a receiver Rx, each 
transmitter Tx and receiver Rx having a respective an- 
tenna 4. On the downlink, a High Speed-Downlink 
Shared Channel (HS-DSCH) is used, and on the uplink, 
a High Speed-Uplink Shared Channel (HS-USCH) is 
used. 



Signalling Requirements for High-Speed Packet Access 

[0021] In this section, a description is given of the ex- 
change of control information required to perform high- 

5 speed packet access (HSPA) in both downlink and up- 
link. It is assumed that a connection has already been 
established between the network (base station) and the 
user equipment UE. For a system based on 3GPP 
WCDMA (or UMTS Terrestrial Radio Access Network 

10 (UTRAN)), this is achieved by system information 
broadcasting using the downlink Broadcast Channel 
(BCCH/BCH, transmitted on the Common Control Phys- 
ical Channel (CCPCH), according to the 3GPP terminol- 
ogy). This broadcast information enables a connection 

15 establishment procedure using an uplink connection re- 
quest message (ARC_Connection_Request message 
on the uplink Common Control Channel (CCCH/ 
RACH)). The procedure also involves a downlink mes- 
sage for interrogating the UE capabilities 

20 (RRC_Connection_Setup message on the downlink 
CCCH (CCCH/FACH)), which are reported in a final up- 
link message (RRC_Connection_Setup_Complete 
message on the Dedicated Control Channel (DCCH)). 
This bi-directional (logical) control channel will then be 

25 used to transmit control information between the user 
equipment UE and the network (base station). The 
broadcast Common Control Physical channel CCPCH 
includes information on the network capability to support 
high-speed transmission. Similarly, the common control 

30 channel CCCH reports the user equipment's HSPA ca- 
pabilities, including the information on the number of UE 
transmit/receive antennas. 

[0022] Downlink Transmission - in the proposed 
HSPA scheme, the operation of network-initiated down- 

35 link packet transmission is similar to known HSDPA 
schemes using fast rate selection by Adaptive Modula- 
tion and Coding (AMC), and H-ARQ at the MAC layer. 
With AMC, the transmitted power is held constant, and 
the modulation and coding is changed to match the cur- 
rent channel conditions. In a system implementing 
AMC, users with favourable channel conditions, e.g.us- 
ers close to the base station, are typically assigned high- 
er order modulation, with higher code rates, which re- 
sults in higher data rates. 

45 Scheduling of the different users on the 

(HS-DSCH) downlink shared channel is performed on 
the basis of the channel conditions and the UE negoti- 
ated Quality of Service (QoS). The actual transmission 
of one downlink shared channel (HS-DSCH ) frame 

50 (TTI) is preceded by downlink signalling of: UE identifi- 
cation (so that decoding of the next frame is performed 
only by the UE scheduled on the HS-DSCH), modulation 
and coding scheme (MCS), channelization code(s), and 
H-ARQ parameters on the corresponding UE control 

55 channel. UE identification is implicitly signalled by com- 
municating the relevant Transport Format Combination 
Indicator (TFCI) only to the UE scheduled for transmis- 
sion. In turn, the UE must transmit a frame acknowl- 
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edgement (Ack/NAck) and a periodic feedback of the 
measured downlink channel quality (Quality Information 
Ql). 

[0023] Uplink Transmission - UE-initiated uplink 
transmission is intended to operate according to the 
same principles as for the downlink, with the exception 
that the packet flow is established by a Random Access 
Channel (RACH) communicating quality of service 
(QoS) and amount of data to be transmitted. A 
HS-USCH uplink shared channel scheduler resides at 
the network (i.e. base station) side, which requires the 
uplink signalling of the UE's current buffer status. As fur- 
ther discussed below, an advantage of using a random 
access channel (RACH) before each packet flow is that 
it limits the amount of signalling required for the 
HS-USCH. However, the UE flow should remain allocat- 
ed for a long enough period that, for example, multiple 
random access channels RACHs within in the same 
packet service session are avoided. The transmission 
of one HS-USCH uplink shared channel frame (TTI) is 
preceded by downlink signalling of modulation and cod- 
ing scheme (MCS) and channelization code(s). This im- 
plicitly communicates to the given UE that it is scheduled 
on the uplink shared channel (HS-USCH). The UE must 
then also transmit H-ARQ parameters and current buffer 
status (BSI). In turn, the base station must signal down- 
link Ack/NAck, and possibly timing advance information 
(TAI) for HS-USCH uplink shared channel synchroniza- 
tion. 

[0024] The overall signalling required for the High- 
Speed Uplink Shared Channel (HS-USCH) and High- 
Speed Downlink Shared Channel (HS-DSCH) transmis- 
sion can therefore be summarized as follows: 

UE identification - UEs need to be told when they 
are scheduled for downlink data transmission in the 
next HS-DSCH Transmission Time Interval TTI, and 
when they are scheduled for uplink data transmis- 
sion in the next HS-USCH. It is assumed that this 
information can be implicitly signalled with sufficient 
reliability by the use of the appropriate downlink 
Dedicated Physical Control Channel (DPCCH) for 
a given UE, transmitted in advance of the HS-DSCH 
TTI. 

Modulation and Coding Scheme - UEs scheduled 
for downlink transmission need to be told which 
modulation and coding scheme (MCS) is to be used 
inthecorrespondingHS-DSCHTTI. UEs scheduled 
for uplink transmission need to be told which MCS 
to use in the corresponding HS-USCH TTI. MCS 
signalling for HS-USCH and HS-DSCH can be im- 
plicitly performed by transmitting Transport Block 
Set Size Indication (TBI) and the TTI Length (TL) 
values. 

Code Channels - UEs scheduled for downlink trans- 
mission need to be told the codes they will receive 



on the HS-DSCH. UEs scheduled for uplink trans- 
mission need to be told the codes to be used on the 
HS-USCH, 

5 H-ARQ Parameters - For both the uplink and down- 
link shared channels, there is the need to signal the 
information on a) H-ARQ process number or SAW 
Parallel Channel Identifier (SI), indicating the 
subchannel number for N-channel SAW H-ARQ; b) 
10 H-ARQ Sub-Block Identifier (SBI); and c) H-ARQ 
redundancy version, in the case of possible use of 
code combining or incremental redundancy tech- 
niques. There is a strict timing relation between the 
reception of uplink or downlink data on the HS-SCH 
and the transmission of the corresponding acknowl- 
edgment, so signalling of a block sequence number 
is not required. 

Ack/NAck - For both the uplink and downlink shared 
channels, the Ack/NAck signalling indicates a suc- 
cessful/unsuccessful transmission on the corre- 
sponding HS-SCH. 

Measurement Report - To enable fast rate selection 
by AMC, UEs must explicitly report an estimate of 
the downlink channel quality (Quality Information 
Ql) or the downlink supportable rate. 

Measurement Feedback Rate - For both the uplink 
and downlink shared channels, the network (base 
station) determines the required rate of transmis- 
sion of the feedback measurement report, and com- 
municates this information to the UE. 

Buffer Status - To assist in HS-USCH scheduling at 
the base station, UEs should explicitly report the 
amount of information still to be sent and currently 
buffered (Buffer Status Information BSI). 

Buffer Status Feedback Rate - For both the uplink 
and downlink shared channels, the network deter- 
mines the required rate of transmission of the cur- 
rent buffer status, and communicates this informa- 
tion to the UE. 

Timing Advance Information - To synchronize the 
timing of the HS-USCH received from different UEs, 
each UE must be provided with the information on 
the required timing offset for HS-USCH transmis- 
sion, with respect to the corresponding uplink DP- 
CH. 

Proposed Uplink and Downlink Signalling Schemes 

[0025] Use is proposed of one or more associated 
dedicated physical channels (DPCHs) for both 
HS-DSCH and HS-USCH in FDD mode. 
[0026] Additional DPCHs use code space resources, 
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and in general imply the need of additional signalling, 
for example for power control. However, the issue of us- 
age of downlink code resources becomes less important 
if most of the users in a cell use the HS-DSCH for data 
transmission. Moreover, for both uplink and downlink it 
is possible to consider multiple dedicated control chan- 
nels, all relying onthe original R99 DPCH for power con- 
trol. With this approach DPCH signalling has no penalty 
in terms of control overhead. Control bits that are not 
used can then be gated off, so that the use of dedicated 
control channels does not cause unnecessary interfer- 
ence. It is also worth noting that there is uplink control 
information related to the HS-SCH, like measurement 
report and buffer status, that cannot be signalled on a 
shared control channel. From this point of view, the use 
of DPCHs on both uplink and downlink results in a sym- 
metric signalling scheme. 

Downlink Signalling: 

[0027] For downlink signalling, we consider a princi- 
pal associated dedicated physical channel DPCH with 
frame structure as specified in R99, and shown in 2. 
Dedicated physical data channel (DPDCH)and dedicat- 
ed physical control channel (DPCCH) data are QPSK 
symbols, with a variable spreading factor. The slot for- 
mat is configured by upper layer signalling. The DPCCH 
contains Pilot bits, Transmit Power Control (TPC) bits 
for the uplink DPCCH, and Transport Format Combina- 
tion Indicator (TFCI) bits for the HS-DSCH. The DPDCH 
portions of the DPCH carries higher layer signalling. 

Further HS-SCH control information is mapped to 
two additional DPCHs, with their frame structures also 
shown in Figure 2. These associated control channels 
have both a fixed spreading factor SF = 256, and reuse 
the same power control of the principal DPCH. The first 
additional DPCH (DPCH-2a) carries information related 
to the HS-DSCH, including TL, SI, SBI, and TBI. The 
second additional DPCH (DPCH-2b) carries signalling 
needed to support HS-USCH, including the correspond- 
ing TFCI (which communicates the HS-USCH channeli- 
zation codes), TL, TBI, Ack/NAck, and the Timing Ad- 
vance Information (TAI) for uplink slot synchronization. 
Timing advance information may alternatively be sent 
by higher layer signalling. In the example of Figure 2 we 
consider only code combining H-ARQ, and the informa- 
tion on the H-ARQ redundancy version is not transmit- 
ted. For each slot, it is assumed a repetition of the Ack/ 
NAck bit over N Ack/NAck bits/slot, while the TAI is trans- 
mitted over more than one time slot using N TAI bits/slot. 

In the above scheme, it is considered that down- 
link information on the required feedback rate of meas- 
urement report and buffer status is transmitted to the 
different UEs by higher layer signalling. 

Uplink Signalling: - 

[0028] For uplink signalling, we consider a principal 



associated DPCH with the same frame structure as in 
R99. Here, DPDCH and DPCCH are l/Q code multi- 
plexed. The DPCCH part of the DPCH has a SF = 256, 
and contains Pilot bits, TPC bits for the DPDCH, and 
5 Feedback Information (FBI) bits to support Fast Site Se- 
lection and closed-loop transmit diversity. The DPDCH 
carries higher layer signalling, and has a variable 
spreading factor. As shown in Figure 3, two new DPCCH 
formats are used to carry additional control information 
10 for HS-SCH. These additional channels rely on the pow- 
er control of the principal DPCCH, and have a fixed SF 
= 256. The first additional DPCCH (DPCCH-2a) con- 
tains Buffer Status Information (BSI), downlink Quality 
Information (Ql), and Ack/NAck relative to the 
15 HS-DSCH. The second additional DPCCH (DPCCH-2b) 
carries signalling supporting the HS-USCH, including 
the TL and SI bits. In the example of Figure 3, the buffer 
status (BSI) is transmitted over more than one time slot 
using N BS , bits/slot, while the measurement report (Ql) 
is typically transmitted over 3 time slots with N Q) bits/ 
slot. The BSI and Ql feedback rate can be modified by 
higher layer signalling. 

With the above scheme, the fields of DPCCH-2a 
that are not required are gated off. We observe that it is 
alternatively possible to define multiple DPCCH-2a for- 
mats with different spreading factor according on the 
number of bits to be transmitted. 

Examples of the overall signal flow for uplink and 
downlink HSPA based on the proposed signalling 
scheme are shown in Figures 4 to 7. 

Figure 4 shows the signal flow for establishing a 
HSPAnetwork connection. System information is broad- 
casted in the downlink by the UMTS BCCH/BCH chan- 
nel transmitted on a CCPCH. After an uplink connection 
request and a downlink connection setup message, the 
UE HSPA capabilities are signalled on a 
Connection_Setup_Complete message on a DCCH. 
This bidirectional control channel is then used to trans- 
mit control information between the UE and the network. 

Figure 5 shows the signal flow in the case of 
HS-DSCH transmission. On the downlink, the control 
signalling associated with the HS-DSCH is sent on the 
DPCH-2a channel of Figure 2 before transmission of 
each downlink data frame. On the uplink, the DPCCH- 
2a of Figure 3 contains an Ack/NAck field after a fixed 
delay from the reception of each HS-DSCH frame. 

Figure 6 shows the signal flow in the case of 
HS-USCH transmission. On the downlink, the control 
signalling associated with the HS-USCH is sent on the 
DPCCH-2b of Figure 2 before transmission of each up- 
link data frame. This control channel contains an Ack/ 
NAck field after a fixed delay from the reception of each 
HS-USCH frame. 

Figure 7 summarizes the above signal flows in the 
case of simultaneous HS-DSCH and HS-USCH trans- 
mission. In this case, both DPCH-2a and DPCH-2b con- 
trol channels of Figures 2 and Figure 3 are employed. 
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Claims 

1 . A method of sending control information from a first 
terminal to a second terminal in a wireless telecom- 
munications network including at a time both send- 
ing control information over a first dedicated chan- 
nel and sending further control information over at 
least one further dedicated channel. 

2. A method of sending control information according 
to claim 1 , in which transmission power(s) of the or 
each dedicated channel is/are selected dependent 
upon the transmission power of the first dedicated 
channel. 

. 3. A method of sending control information according 
to claim 1 or claim 2, in which at least one of the 
further dedicated channels carries control informa- 
tion to control a downlink shared channel (DSCH). 

4. A method of sending control information according 
to any of claims 1 to 3, in which at least one of the 
further dedicated channels carries control informa- 
tion to control an uplink shared channel (USCH). 

5. A method of sending control information according 
to any of claims 1 to 4, in which only one of said 
dedicated channel and said further dedicated chan- 
nels carries control information for a dedicated con- 
trol channel, said control information containing pi- 
lot bits and/or transmit power control (TPC) bits. 

6. A method of sending control information according 
to any of claims 1 to 5, in which the first terminal is 
a user terminal and the second terminal is a base 
station, and at least one of the further dedicated 
channels carries control information in a format con- 
taining status information (BSI) of the buffer of the 
user terminal and information (Ql) of downlink re- 
ceived signal quality. 

7. A method of sending control information between a 
first terminal and a second terminal in a wireless tel- 
ecommunications network, the terminals each be- 
ing operative to send at a time to the other terminal 
control information on a respective first dedicated 
channel and further control information on at least 
one respective further dedicated channel. 

8. A wireless telecommunications network comprising 
a first terminal and a second terminal, at least one 
of the first and second terminals being operative to 
send at a time to the other of the first and second 
terminals control information over a first dedicated 
channel and further control information over at least 
one further dedicated channel. 



prising means operative to send at a time both con- 
trol information over a first dedicated channel'and 
further control information over at least one further 
dedicated channel. 

5 

1 0. A terminal for wireless telecommunications accord- 
ing to claim 9, which is a base station including a 
scheduler to schedule transmissions on the or each 
shared channel. 

10 



15 



25 



30 



35 



40 



45 



50 



9. 



A terminal for wireless telecommunications com- 



EP 1 289 328 A1 




LU 



c: 
o 

2 

CO 
JD 

o 



X 









DPA 




a 


duli 


-AR 


! CO 


CD 


X 


X 


O 






CO 



•CO 



< 



a o 
<< 

X o3 



c 
o 

CO 
CO 
a> 

CO 
CD 



CD 
CO 



CD 
CO 



CM 



8 



EP 1 289 328 A1 



C\J 
CD 



o 

C/3 



^3" 

•4— ' 
O 

CO 



o 





CD 
LO 
CO 


CD 
LO 
C\J 




II 


tl 










CM 
■ 


CM 


DPCH 


DPCH- 


DPCH- 































J*: 












CD 

E 




-f— • 
o 




cd 
















o 
















co 








DC 




o 




o 




CO 




<v 








CO 








E 








o 




T— 

1 
























■4— • 








o 








CO 






t 




• 



05 
CO 

E 
co 

CO 



O 

CO 



CO 




CO 



CQ 



CD 

CO 



CQ 
CO 



CO 



< < 



32 

o 

< 



< 



■ m 
— I — 
GO 



i 

o 



I 

-J 



Q. 
O 

o 

CD 
LO 
CM 



9 



EP 1 289 328 A1 



03 

E 

L 

CO c_ 
CD £ 

LL. g. 

CO 

E 



in 
o 

CO 

o 

CO 



_o 

CO 



CO 



_o 

CO 



Zi 

CL 



CO 
LO 
CM 



CO 
X 

o 
o 

CL 
Q 





CD 


CD 




LO 


to 




CM 


CM 




II 


II 




LL. 


LL. 




CO^ 


CO 










CO 


-Q 




OJ 
i 


OJ 
i 


x 




X 


o 


o 


o 


Q 


o 


o 


CL 


a. 


Q- 


Q 


Q 


Q 



o 

CD 
GO 

E 

CD 
CD 



5: & 







GO 


CD 


LL 




o 


a 


LL. 


i- 







o I 

~ Q_ 



< 

o 

< 



CJ 

< 

< 



CO 
DO 



CD 



US g 



go 

CL 



o 
o 

CD 
LO 
C\J 



CM 

■*—• 
o 

CO 



CO 



I 



10 



EP 1 289 328 A1 



Q_ 

X) 



O 

a 

CD 



H — I — h 



< 

cc 

X 
O 
< 
DC 



CO 
CD 

O" 
CD 

I 

o 

o 

CD 



O 

o 



I I I I 



i i i i i i i 



o 



31 
O 
CL 
O 
O 

O 



J* 
O 

CD 



M 1 I I I I I I I 



I I I I 



X 
O 



X 

o 
o 
a. 

Q 

52 

a. 

E 
o 
o 



CD 

CO 

I 

c: 
o 

o 

<D 

cr 
cz 
o 



C\J 

I 

X 

o 
o 
a. 
Q 



o 

Q 
CL 
Q 

+ 
X 

o 
o 

CL 

o 



C\J 
X 

o 
o 

CL 
Q 

+ 
X 

o 

Q 
Q. 
Q 



O 
O 
CL 
Q 



CM 
i 

X 

o 
o 

CL 

a 



x 

o 

Q 
CL 
Q 

+ 
X 

a 
o 

CL 

□ 



f f v F F I I 



o 

CL 
O 

o 
o 

CL 

• 

CD 

CO 



o 

CD 

c 
cz 
o 
o 



4— f 



CD CD "q 
CD w 5 



->i K- 



+-4 



o 

Q_ 



O 
□_ 

a 



CD 



c<5 
C\J 
i 

X 

o 
o 
CL 

Q 
O 

CD 



11 



EP 1 289 328 A1 



I 



o 

CD 



I — I — h 









-i— ■ 












i 












"T " 

sL 




T— 




T— 




Csj 


T— 








r 1 - 


CM 






T — 


r— 




CM 






cd 


03 






0j 


03 










03 




OJ 


■CO 


03 


rv I 


vM 




p\ i 


WM 
1 


l 


i 


r\l 
i 


1 


f\l 


r\l 
l 


vM 
1 


rvi 


r\l 
V\J 

l 




f\l 


1 


X 


X 


X 


n 

IE 


X 


X 


X 


X 


X 


ll 
X 


X 


X 


X 


X 


X 


1 1 

X 


X 


o 


o 


o 


P 


o 


o 


o 


o 


o 


O 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 




o 


o 


o 


o 


o 




o 


o 


o 


o 


o 




o 




0L 


CL 


8 


CL 


Q_ 


CL 


CL 


CL 


*^ 


Q_ 


CL 


CL 


CL 






CL 


Q 


Q 


D 


O 


Q 


Q 


Q 


Q 


Q 


D 


Q 


Q 


Q 


Q 


Q 


D 


Q 


+ 


+ 


+ 


rf 


+ 


+ 


+ 


+ 


+ 


:+ 


+ 


+ 


+ 


+ 


+ 


1 

1+ 


+ 


X 


X 


X 


X 


X 


X 


X 


X 


X 




X 


X 


X 


X 


X 


w 
PC 


X 


o 


o 


o 


O 


o 


o 


o 


o 


o 


0 


o 


o 


o 


o 


o 


0 


o 


Q 


a 


Q 


o 


Q 


Q 


Q 


Q 


Q 


a 


Q 


D 


Q 


Q 


Q 


Q 


Q 


CL 


CL 


CL 


CL 


Q_ 


CL 


CL 


CL 


CL 


£- 


CL 


CL 


CL 


CL 


CL 


Q_ 


CL 


Q 


Q 


Q 




Q 


Q 


Q 


Q 


Q 




Q 


Q 


Q 


Q 


Q 




a 


+ 


+ 


+ 


1 

'+ 


+ 


+ 


+ 


+ 


+ 


i 


+ 


+ 


+ 


+ 


+ 


'+ 


+ 


X 


X 


X 


X 


X 


X 


X 


X 


X 




X 


X 


X 


X 


X 


t 


X 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


O 


o 


o 


Q 


o 




o 


o 




o 


o 




o 


o 


o 


o 


o 




o 


CL 


CL 


CL 


s 


CL 


CL 


a. 


CL 


CL 


s 


CL 


CL 


CL 


CL 


CL 


e 


CL 


□ 


□ 


Q 


□ 


Q 


Q 


Q 


□ 


Q 


Q 


Q 


Q 


Q 


Q 




Q 


Q 




V i 


" I 


s ! i 




V 1 


V 1 




" 1 




V 1 






V | 




v i 





o 



o 

B 



->H KH 

I I 



CO 



H — I 



4—1 



C\J 
i 

X 

o 
o 

CL 
Q 

o 
c/> 

CD 

< 

I 

o 

< 

d 

CO 



CvJ 



CT3 
CsJ 
i 

X 

o 
o 

CL 
Q 

o 
33 

a 



CD 



12 



EP 1 289 328 A1 




13 



EP 1 289 328 A1 




14 



EP 1 289 328 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Numbor 

EP 01 30 7261 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document wHh Indication, where appropriate, 
of relevant passages 



Relevant 

todalm 



CLASSIFICATION OF THE 
APPLICATION (lnta.7) 



EP 0 993 128 A (MOTOROLA INC) 
12 April 2000 (2000-04-12) 

* abstract * 

* column 2, line 39 - column 3, line 24 * 

* column 4, line 1 - line 11 * 

* claim 1; figures 1-3 * 

EP 1 089 458 A (LUCENT TECHNOLOGIES INC) 
4 April 2001 (2001-04-04) t 

* abstract * 

* page 2, line 1 - line 22 * 

* page 3, line 12 - line 27 * 

* page 4, line 1 - line Ei * 

* page 4, line 29 - line 30 * 

* page 5, line 1 - line 42 * 

US 6 148 208 A (LOVE ROBERT T) 
14 November 2000 (2000-11-14) 

* column 2, line 60 - line 62 * 

* column 3, line 1 - line 25 * 

* column 4, line 1 - line 18 * 

* figure 1 * 

US 6 272 352 Bl (CERWALL CARL PATRIK ET 
AL) 7 August 2001 (2001-08-07) 

* abstract * 

* column 1, line 37 - column 2, line 22 * 

* column 3, line 17 - line 26 * 

* column 3, line 63 - column 4, line 11 * 

* figure 3 * 

W0 01 03332 A (NOKIA NETWORKS OY ;H0LMA 
HARRI (FI); TOSKALA ANTTI (FI)> 
11 January 2001 (2001-01-11) 

* page 4, line 25 - line 34 * 

* page 9, line 22 - page 10, line 36 * 

* page 11, line 36 - page 12, line 2 * 

-/-- 



The present search report has been drawn up for all ctahns 



1,5,7-9 
2-6,10 

2-5 



H04Q7/38 
H04B7/005 



1,7-9 
2 



1,7-9 



TECHNICAL RELDS 
SEARCHED (M.CI.7) 



H04Q 
H04B 



1,7-9 



THE HAGUE 



Dak of wmpfcUun erf Bio avuuh 

2 April 2002 



Examiner 



Lopez Narquez, T 



CATEGORY Of CITED DOCUMENTS 

X : particularly relevant IT taken atom 

V ; particularly relevant if combined wfci another 

document of the same category 
A : technologies! becko/ound 
O : non-vrritten dscktture 
P : intermediate clocumeri 



T :neory or principle underlying the Invention 
E : earlier patent document, butptbllshed on, o r 

after the fling aals 
O : document cited In trie application 
L ; document cited lor other reasons 



4 : rseinber of the same patunrt family, ccrrespoTdrg 
docwnani 



15 



EP 1 289 328 A1 



European Patent 

Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 01 30 7262 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document wfth indication, whera appropriate, 

of r ■ 



Relevant 
to claim 



CLASSIFICATION Of THE 
APPLICATION (lntCJ.7) 



"UNIVERSAL MOBILE TELECOMMUNICATIONS 
SYSTEM (UMTS); PHYSICAL LAYER 
PROCEDURES(FDO) (3GPP TS 26.214 VERSION 
3.4.0 RELEASE 1999)" 
ETSI TS 125 214 V3.4.0, XX, XX, 

September 2000 (2OO0-O9), pages 1-48, 
XP002166612 

* page 10, paragraph 8 - page 11, 
paragraph 1 * 

* page 16, paragraph 6 - page 17, 
paragraph 2 * 

* page 20, paragraph 7 - paragraph 10 * 

EP 1 104 216 A (LUCENT TECHNOLOGIES INC) 
30 May 2001 (2001-05-30) 

* page 3, Hne 5 - line 17 * 

* page 3, Hne 44 - page 4, line 12 * 

* page 5, line 7 - Hne 24 * 

* figures 2-4 * 

EP 0 687 078 A (NOKIA MOBILE PHONES LTD) 
13 December 1995 (1995-12-13) 

* column 9, Hne 58 - column 10, Hne 1 * 



2-5 



The present search report lias been drawn up for ail claims 



10 



TECHNICAL FIELDS 
SEARCHED (M.CI.T) 



THE HAGUE 



Date of oompMkm of lh» eeuen 

2 April 2002 



Lopez Mirquez, T 



CATEGORY OF CITED DOCUMENTS 

: particularly relevant If tafon alone 
; porflcuJany refevwl If combined ytfth another 
document of the seme category 
; tocfoolcoiceJ background 
: non-written dtectosuro 
: irrtermedate dooumom 



T : theory or principle underlying the Invention 
6 ; ea/ifar patent document, but published on» or 

xftoflne Ming date 
D ; document dted In the application 
L : document efted for other reasons 



& : number of the same patent fa/nlh/, corresponding 
document 



16 



EP 1 289 328 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 01 30 7261 



This annex lists the patent family members relating to ttia patent documents cited in the above-mentioned European search report. 
The members are as contained In the European Patent Office EDP file on 

The European Patent Office Is In no way liable for these particulars which are merely gben for the purpose of Information. 

02-04-2002 



Patent document 




Publication 






Patenl family 


Publication 


cited in seaich itjpori 




dote 






member(s) 


dale 


EP 0993128 


A 


12-04-2000 


EP 


0993128 Al 


12-04-2000 


rp TAQQ/ICO 


A 


UQ— U*»— c UU 1 


EP 




n^-nd-^nni 

IW IW tUUi 


Ui> blAaZva 






TP 




in in on.fi i 






• 


M0 


UU3o441 Al 


<:9~0o-ZU0Q 




US 6272352 


si 


07-08-200] 


SE 


512956 C2 


12-06-2000 








AO 


9657898 A 


17-05-1999 








CA 


2307855 Al 


06-05-1999 








CN 


12/6136 T 


06-1Z-2000 








EP 


10Z7ol4 Al 


i £ no onnn 








SE 


9703930 A 


29-04-1999 








WO 


99Z2MZ Al 


06-05-1999 | 








TW 




pji -n7-?nf>fi 


WO 0103332 


A 


11-01-2001 


n 


991534 A 


06-01-2001 








AU 


5832200 A 


22-01-2001 








CN 


1317174 T 


10-10-2001 








EP 


1114526 Al 


11-07-2001 








UO 


0103332 Al 


11-01-2001 








NO 


20011094 A 


02-03-2001 


EP 1104216 


A 


30-05-2001 


EP 


1104216 Al 


30-05-2001 


EP 0687078 


A 


13-12-1995 


FE 


942702 A 


09-12-1995 








CN 


1115164 A 


17-01-1996 








EP 


0687078 A2 


13-12-1995 








JP 


7336774 A 


22-12-1995 








US 


5729541 A 


17-03-1998 

















: For more details about this annex . see Official Journal of the European Patent Office, No. 12/83 



17 



